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Abstract

The topic of this paper is a rule-based pipeline for converting constituency treebanks based on the
Penn Treebank format to Universal Dependencies (UD). We describe an Icelandic constituency
treebank, its annotation scheme and the UD scheme. The conversion is discussed, the methods
used to deliver a fully automated UD corpus and complications involved. To show its applicabil-
ity to corpora in different languages, we extend the pipeline and convert a Faroese constituency
treebank to a UD corpus. The result is an open-source conversion tool, published under an
Apache 2.0 license, applicable to a Penn-style treebank for conversion to a UD corpus, along
with the two new UD corpora.

1 Introduction

The Universal Dependencies (UD) project (Nivre et al., 2016) in version 2.6 consists of 163 treebanks
in 92 languages and its standardized annotation scheme makes it an appealing option when creating
a treebank. Different methods are available to create a UD treebank, ranging from manual parsing
to manual correction of automatic parsing. A UD treebank can also be automatically converted from
an existing treebank, which uses a different annotation scheme, as in the present work. We describe
a conversion pipeline for a constituency treebank, the Icelandic Parsed Historical Corpus (IcePaHC;
Wallenberg et al., 2011; Rognvaldsson et al., 2011, 2012). We also apply the pipeline to a smaller
corpus, the Faroese Parsed Historical Corpus (FarPaHC; Ingason et al., 2012; Ingason et al., 2014), which
contains texts in another language but uses the same annotation scheme.! With minimal modifications to
the pipeline, the conversion is unaffected by linguistic differences in the corpora, which underlines the
possibility of using it for other corpora, which use the same scheme.

The conversion uses NLTK (Bird et al., 2009) as a base and it is specific to the annotation scheme of
IcePaHC, which itself is based on the Penn Parsed Corpora of Historical English (PPCHE; Kroch and
Taylor, 2000; Kroch et al., 2004). Some conversion tools are already available for converting a con-
stituency treebank to the UD scheme, e.g. the PyStanfordDependencies tool? and the LTH Constituent-
to-Dependency Conversion Tool for Penn-style Treebanks (Johansson and Nugues, 2007).> Both tools
convert a treebank in the Penn Treebank format to a dependency format. The annotation scheme of the
PPCHE is based on the Penn Treebank scheme but the two are not similar enough to be used unaltered
with the pre-existing software, so the conversion between the two schemes was deemed to be impractical.
Therefore, our conversion tool takes as input an unaltered IcePaHC file and delivers its UD-annotated
counterpart. Both IcePaHC and FarPaHC are open-source, published under a CC BY 4.0 license, and we
maintain that policy, publishing the conversion tool under an Apache 2.0 license and the resulting UD
corpora under a CC BY-SA 4.0 license. The tool is reusable for corpora annotated in the same manner
as the constituency treebanks and the source code is available on GitHub.* The resulting corpora will be

This work is licensed under a Creative Commons Attribution 4.0 International License. License details: http://
creativecommons.org/licenses/by/4.0/.
"Note that an Icelandic UD treebank (Jénsdéttir and Ingason, 2020) and a Faroese one (Tyers et al., 2018) already exist.
https://github.com/dmcc/PyStanfordDependencies
*http://nlp.cs.lth.se/software/treebank_converter/
*nttps://github.com/thorunna/UDConverter
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included in the next version of UD, version 2.7, to be released on November 15, 2020.

The paper is structured as follows. Section 2 describes IcePaHC and its annotation scheme and Section
3 compares PPCHE and UD. Section 4 describes the conversion itself, and its stages, i.e. how the files
are prepared for the converter (4.1), how the PoS tags and morphological features are mapped (4.2), and
how the relational information of heads and dependency are extracted from the IcePaHC format (4.3).
Section 5 discusses the FarPaHC conversion, Section 6 considers further use of the converter and the UD
treebanks and Section 7 concludes.

2 The Icelandic Parsed Historical Corpus

IcePaHC is a one-million-word, diachronic corpus, which includes texts from the 12 to 21% centuries
(Rognvaldsson et al., 2012). The trees in the corpus have been manually corrected according to the
PPCHE annotation scheme, which uses labeled bracketing in the same way as the Penn Treebank. Some
minor adjustments were made to adapt the annotation scheme to Icelandic grammar. The PoS tagset used
is based on the one particular to the PPCHE, with minor changes to adapt it to Icelandic grammar. The
manual IcePaHC annotation process is built on a number of automatic pre-processing steps involving
available Natural Language Processing tools for Icelandic, including PoS tagging and shallow parsing in
IceNLP (Loftsson and Rognvaldsson, 2007), and the lemmatizer Lemmald (Ingason et al., 2008).

The IcePaHC scheme splits sentences into matrix clauses and marks their phrases. The phrases and
their tokens are marked according to the tagset, which consists of 43 tags and their function tags.> More-
over, every token’s lemma is displayed along with traces and empty phrases. Figure 1 is an original
example from IcePaHC where we show a matrix clause (IP-MAT) with a subject (NP-SBJ), a main verb
(VB) in the past tense (D), indicative mood (I), i.e. VBDI, an indirect object (NP-OB2), a direct ob-
ject (NP-OB1) and a prepositional phrase (PP); the sentence is glossed and translated in (1). This rich
annotation scheme makes the conversion to a dependency-based scheme possible.

(D) Husbandur-nir borgudu honum  vatnsburd-inn 4 vissum timum.
masters.of.house-the.NOM paid him.DAT water.carrying-the.ACC at certain times

‘The masters of the house paid him for carrying the water at certain times.’

( (IP-MAT (NP-SBJ (NS—-N Husbendur$—-husbdédndi) (D-N S$nir-hinn))
VBDI borgudu-borga)
NP-OB2 (PRO-D honum-hann))
NP-OB1l (N-A vatnsburd$-vatnsburdur) (D-A S$inn-hinn))
PP (P &-4)
(NP (ADJ-D vissum-viss) (NS-D timum-timi)))
(. .=.)) (ID 1883.VOGGUR.NAR-FIC, .37))

(
(
(
(

Figure 1: An example of the IcePaHC format.

The practicality of using a historical (diachronic) corpus for conversion to a descriptive dependency
corpus for Icelandic hinges on the fact that Icelandic has changed much less than many other European
languages over the last thousand years, syntax included (Rognvaldsson and Helgadéttir, 2011). This fact
by itself supports the use of IcePaHC in the conversion. However, even though Icelandic has changed
less than some other languages, it has in fact gone through various syntactic changes. These include
changes from OV to VO word order, the emergence of the first position expletive pad ‘it, there’ and
decreased use of certain types of empty arguments (see Rognvaldsson, 2005 for an overview).

3 The PPCHE and UD Annotation Schemes

The PPCHE and UD annotation schemes reflect two different ways of parsing a sentence. While the
PPCHE scheme denotes phrases by using brackets, the UD scheme connects each token to a single
head (Nivre et al., 2016). Every sentence in UD has a root and each dependent relationship a label,
but neither are marked in the PPCHE scheme. An obvious difference between the two schemes is how
information on a sentence’s annotation is displayed. Figure 2 displays the dependency-based counterpart

>A description of the tagset can be found at https://linguist.is/icelandic_treebank/Tagset
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to the IcePaHC sentence in Figure 1. Comparing the two, we see that the PPCHE format focuses on
phrases while the UD format, which is delivered in CoNLL-U format, lists all tokens in a sentence and
gives information on them. The CoNLL-U format consists of ten fields, or columns, as outlined below.

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL DEPS MISC

1 Husbandurnir husbdéndi NOUN NS-N Case=Nom|Number=Plu... 2 nsubj _ IFDtag=nkfng

2 borgudu borga VERB VBDI Number=Plur |Mood=In... O root _ IFDtag=sfg3fp

3 honum hann PRON PRO-D Case=Dat |Number=Sin... 2 iobj _ IFDtag=fpkep

4 vatnsburdinn vatnsburdur NOUN N-A Case=Acc|Number=Sin... 2 obj _ IFDtag=nkeog

5 a a ADP P AdpType=Prep|Degree... 7 case _ IFDtag=ap

6 vissum viss ADJ ADJ-D Case=Dat |Number=Plu... 7 amod _ IFDtag=lkfpsf

7 timum timi NOUN NS-D Case=Dat |Number=Plu... 2 obl _ IFDtag=nkfb|
SpaceAfter=No

8 . . PUNCT . _ 2 punct

Figure 2: An example of the output CoONLL-U format, taken from the Icelandic UD corpus.

¢ The 1st, 2nd, and 3rd columns contain the word index (ID), the word form (FORM), and the lemma
(LEMMA), respectively.

* The 4th column contains the Universal PoS tags (UPOS). This is the UD format tag corresponding
to the tag in column 5 and it is discussed further in Section 4.2.

* The 5th column contains the language-specific PoS tags as used in IcePaHC (XPOS).

* The 6th column contains morphological features (FEATS), which give detailed information on a
word beyond its UPOS and XPOS tags, for example case, number, tense, voice and person, all
depending on word classes. These are discussed further in Section 4.2.

* The 7th column (HEAD) specifies which word the current word is dependent on, by using the
head’s word index. Each sentence has one root, specified with a ‘0’, on which all other words in the
sentence are dependent, whether the relation is direct or through other words.

* The 8th column contains the code for the universal dependencies relation (DEPREL), which states
of what kind the relation between a word and its head is, discussed in Section 4.3.

* The 9th column is left blank but it can include information on enhanced dependencies (DEPS).

* Finally, there is a miscellaneous column (MISC). In the case of the Icelandic UD corpus, this column
is used for displaying the word’s revised Icelandic Frequency Dictionary (IFD) (Pind et al., 1991)
morphosyntactic PoS tag, given by the ABLTagger (Steingrimsson et al., 2019), as discussed in
Section 4.2.

4 The Conversion

Our method of converting IcePaHC to a UD corpus mainly consists of three steps. The first step involves
text cleanup, i.e. removing information not critical to UD. Next is the actual conversion, extracting in-
formation on the words and phrase structure and delivering it according to the CoNLL-U format. Lastly,
various post-processing is done on the CoNLL-U output files, in order to meet UD format standards. The
converter and its resulting treebank have not been evaluated formally but numerous sentences have been
checked manually while developing the converter. Systematic evaluation will be carried out in future
work.

4.1 Text Cleanup

Since the phrase structure of the sentences in IcePaHC is depicted using brackets, the NLTK Catego-
rizedBracketParseCorpusReader® is used. In order for it to operate, some cleanup needs to be carried out
on the corpus files. This mostly consists of removing additional information included in the files, e.g.
sentence ID tags and the annotators’ notes, along with empty lines and extra brackets. In the annotation

Shttps://www.nltk.org/_modules/nltk/corpus/reader/bracket_parse.html
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scheme, various words that are normally written as one are split into separate tokens, and as the UD
format does not follow suit, this process has to be reversed. This includes suffixed articles, e.g. -in in
meer-in ‘maiden-the’. These are split from the noun in IcePaHC as separate tokens but appear as a part of
the noun in the UD scheme. In addition to these changes, a specific script fixes various minor annotation
errors in the corpora themselves, discovered while the converter was being developed.

The second part of this cleanup stage is carried out after the conversion itself, in which the output
CoNLL-U files are modified. For example, we transparently portray the cliticization of pronouns to their
corresponding verbs in the CoNLL-U output. The annotation scheme splits these pronouns or pronoun
clitics from their corresponding verbs such that, e.g., heyrdu (imperative ‘hear (you)’) is split into the
imperative form heyr ‘hear’ and the second person singular pronoun clitic -du ‘you’. Keeping consistent
with UD annotation guidelines (e.g., for Spanish and German), we adopt the annotation scheme shown in
Figure 3, where the word components are shown both combined (ID 1-2) and split (IDs 1 and 2), so that
the surface form is apparent but all features and dependency relations of the components are also clear.
Included in this last phase of the conversion pipeline is joining together sentences so that a sentence in
the final output is defined by a full stop rather than by a matrix clause, to adhere to UD convention.

ID FORM LEMMA UPOS
1-2 Heyrdu _

1 Heyr heyra VERB
2 ka pbua PRON

Figure 3: An example of a verb-clitic relation marked by index range (further CoONLL-U fields omitted).

4.2 Part-of-Speech Tags and Morphological Features

Information on PoS tags and morphological features is extracted in two ways. To obtain the UD tag, a
word’s original tag from IcePaHC is used along with handwritten rules, which map each original tag to a
corresponding UD tag. The tagset used in the converted corpus consists of 17 tags, displayed in Table 1.

Tags Description Tags Description Tags Description

ADJ adjective INTJ interjection ~ PROPN  proper noun

ADP adposition NOUN  noun SCONJ subordinating conjunction
ADV adverb NUM numeral SYM symbol

AUX auxiliary verb PART particle VERB  verb

CCONJ coordinating conjunction PUNCT punctuation X other

DET determiner PRON  pronoun

Table 1: The UD tags used in the converted corpus.

The mapping from an IcePaHC tag to a UD tag is not always unequivocal since the tagging scheme
used in the corpus groups some word classes together, which are kept separate in the UD tagging scheme,
and vice versa. An example of this variation is the treatment of quantifiers. They are not included in the
PoS categories used in UD but they are included in the IcePaHC tagset, and so an appropriate tag has to
be chosen. Some quantifiers are classified as adjectives in UD and some as pronouns, but this distinction
is not marked in the original corpus and therefore one tag has to be chosen for all. Since the majority of
quantifiers are categorized as adjectives, a decision was made to map quantifiers to adjectives. Another
problem of a similar kind is that verbs in IcePaHC can have the same tag whether they are a main or an
auxiliary verb, but in UD the tags are different. For example, the Icelandic verb hafa ‘have’ can both act
as a main verb, as in (2), and auxiliary verb, as in (3), but it is in both cases tagged as HV in IcePaHC.
Therefore, a correct tag has to be chosen based on its context at any given time.
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2) Huin hafdi litinn tima.
she had little time

3) Hiin hafdi notad litinn tima.
she had wused little time

Although it is thorough, the IcePaHC PoS tagset does not include enough information to display the
complete morphological features for all words in the converted corpus, as various grammatical features
are omitted from the annotation. For example, grammatical gender (masculine, feminine and neuter) is
not present in the tagset, which affects, e.g., nouns and adjectives. This means that a full, automatic
conversion from IcePaHC tags to the UD feature scheme, which correctly describes the grammatical
features of Icelandic, is not possible in a simple step.

To obtain more information on the tokens, the IcePaHC PoS tags are skipped altogether and the whole
text of the treebank is extracted and automatically PoS-tagged using ABLTagger, a state-of-the-art PoS
tagger for Icelandic (Steingrimsson et al., 2019). It returns IFD-format PoS tags, mentioned in Section
3, from which morphological features are extracted. The output of this step, although not hand-tagged,
is considerably more detailed than the IcePaHC tags, thus providing all necessary morphological fea-
tures for the output UD corpus, as opposed to the incomplete IcePaHC PoS tags.” The tags from the
ABLTagger are shown in the miscellaneous (MISC) column in the CoNLL-U format in Figure 2.

4.3 Heads and Dependency Relations

Extracting relational information from the IcePaHC format involves selecting each phrase’s head and its
dependents and the type of dependency relation. For this, we build on an experimental project carried out
by Orvar Kérason.® The method of conversion is based on similar work originally done by Magerman
(1994) and improved by others (Yamada and Matsumoto, 2003; Johansson and Nugues, 2007).

Each sentence in the given corpus is read with the help of NLTK® and information on tags from the
original files is also used. A matrix clause is read bottom-up to determine the head of all its subordinate
phrases, skipping traces and empty nodes. This head selection is done with handwritten rules that match
a phrase tag with its possible heads, which in turn are ordered according to priority so that a correct head
is chosen if more than one are possible. The IcePaHC PoS tags are suitable for this task and as they
have been manually corrected, no information on phrase type is lost during conversion between tagsets.
By selecting phrasal heads bottom-up, we establish a hierarchy where every word or phrase within a
phrase is dependent on the head, culminating in the head of the whole sentence, which, according to UD
guidelines, is the sentence’s root.

When determining the type of dependency relation between two words, information on a phrasal head
is used along with the words’ PoS tags. Handwritten rules are used to match a tag with its dependency
relation, some of which specify the phrasal head’s tag to handle ambiguous cases. Again, the detailed
tagset of IcePaHC makes this process possible. The dependency relations used can be seen in Table 2.
All dependency relations used were crucial for the conversion to be precise and, in most cases, phrasal
heads in IcePaHC correspond to a dependency relation. An exception to this are the relations ‘acl’,
‘advcl’, ‘ccomp’ and ‘xcomp’. IcePaHC does not make a distinction between ‘acl’ and ‘advcl’ on the
one hand and ‘ccomp’ and ‘xcomp’ on the other, but UD does. These dependency relations are therefore
handled specifically and the appropriate relation chosen based on the sentence it appears in.

Not only are the dependency relations important, but their direction is too. Some relations can only go
from left to right and others from right to left, and this had to be considered when creating the converter
since no equivalent rule is present in IcePaHC. In some cases, the original annotation is changed to adhere
to UD rules, for example when a phrase includes two auxiliary verbs, one of them being the phrasal head.
The other auxiliary verb cannot be dependent on another auxiliary verb and the relation must therefore
be changed, so that both auxiliary verbs are dependent on a main verb.

"This approach has various issues in itself, both in execution, as it relies on external software, and in output accuracy, as the
PoS tagger used is considered state-of-the-art for modern Icelandic, but presumably performs worse as the input texts deviate
more from the standard language and orthography. This will eventually be hand-checked and evaluated.

$https://github.com/OKarason/venzl
‘https://www.nltk.org/_modules/nltk/corpus/reader/bracket_parse.html
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Dependency  Description Dependency Description

relations relations

acl adjectival clause dislocated dislocated elements

acl:relcl relative clause modifier expl expletive

advcl adverbial clause modifier fixed fixed multiword expression
advmod adverbial modifier flat:foreign foreign words

amod adjectival modifier flat:name multiword expression with name
appos appositional modifier iobj indirect object

aux auxiliary mark marker

case case marking nmod nominal modifier

cc coordinating conjunction nmod:poss possessive nominal modifier
ccomp clausal complement nsubj nominal subject

compound compound nummod numeric modifier
compound:prt phrasal verb particle obj object

conj conjunct obl oblique nominal

cop copula obl:arg oblique argument

csubj clausal subject parataxis parataxis

dep unspecified dependency  punct punctuation

det determiner vocative vocative

discourse discourse element xcomp open clausal complement

Table 2: Dependency relations used in the converted corpus.

5 Extension: Converting a Faroese Treebank

The goal of this project is not to produce a one-shot converter for a specific treebank, but a reusable
tool, applicable to treebanks in a similar format. Icelandic and Faroese share a number of linguistic
properties that make constituency grammar annotation using the same scheme possible. To demonstrate
the reusability of the tool, it was adapted to the Faroese Parsed Historical Corpus (FarPaHC)!® which
uses the same annotation scheme as IcePaHC. It consists of three New Testament translations, i.e. one
from the 19" century and two from the 20 century, 53,000 words in total. The 19™ century text has not
been included in the converted UD treebank yet. Its orthography deviates in many ways from modern
spelling; even though the text was modernized for FarPaHC, we decided that before we would add it to
the converted treebank, more work on fixing inconsistencies would be needed. A few minor additions
were needed for the conversion to be possible, which shows the utility of the conversion pipeline.

The annotation process for FarPaHC is the same as that for IcePaHC; both of them have been manually
corrected according to the PPCHE annotation scheme, with some changes to adapt it to Icelandic and
Faroese grammar. The tagset used in FarPaHC is for the most part the same as in IcePaHC, which is
possible because of the similarities in the languages’ grammars. The main difference in the annotation
scheme between the two corpora is that lemmas are not shown in FarPaHC. An example of a parsed
sentence in FarPaHC is shown in Figure 4, which shows a matrix clause (IP-MAT) with a direct object
(NP-OB1), an auxiliary verb (HVPI), a subject (NP-SBJ), a main verb in the past participle (VBN) and
two prepositional phrases (PP); the sentence is glossed and translated in (4).

Yhttps://github.com/einarfs/farpahc
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@ Hetta havi eg talad til tykkara { liknilsum.
this havel said to you.PL in figures

‘I have spoken to you about this figuratively.’

( (IP-MAT-SPE (CODE VS:XVI_25J)
(NP-OB1 (D-A Hetta))
(HVPI havi)
(NP-SBJ (PRO-N eg))
(VBN talad)
(PP (P til)
(NP (PRO-G tykkara)))
(PP (P 1)
(NP (NS-D liknilsum)))
(. .=.)) (ID 1936.NTJOHN.REL-BIB, .1310))

Figure 4: An example of the FarPaHC format.

Since the two treebanks share an annotation scheme and a tagset, FarPaHC was converted using the
methods described in Section 4 with only three modifications. First, the script used to fix various anno-
tation errors in IcePaHC was not used as it did not apply to FarPaHC. No such errors were encountered
and such a script was therefore unnecessary. Second, since FarPaHC does not include information on
lemmas, neither does the resulting UD corpus. Third, morphological features for FarPaHC were ex-
tracted in a different manner. The conversion from IcePaHC relies on an Icelandic high-accuracy PoS
tagger for additional information on tokens but no such tagger exists for Faroese. Thus, no third-party
software was used for feature extraction and all information was retrieved from the PoS tags themselves.
Every component in a tag was mapped to a corresponding morphological feature using handwritten rules,
which does not provide all possible features for a given token but does provide more details than solely
the tag. These rules can then be built upon if the conversion pipeline is extended for another language
with a similar tagset.

The conversion results in a new Faroese UD corpus of 40,000 words to be included in the next UD
release. Figure 5 shows the sentence from Figure 4 after having been converted to CoNLL-U. As men-
tioned, lemmas are not shown, with the exception of the punctuation mark, fewer morphological features
are shown and no additional tags are shown in the MISC column. In other respects, all grammatical
information represented in the converted Icelandic UD corpus is also represented in the Faroese one.

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL DEPS MISC

1 Hetta _ DET D-A Case=Acc 4 obj _ _

2 havi _ AUX HVPI Mood=Ind|Tense=Pres 4 aux _ _

3 eg _ PRON PRO-N Case=Nom 4 nsubj _ _

4 talad _ VERB VBN Tense=Past |VerbForm=Part 0 root _ _

5 til _ ADP P _ 6 case _ _

6 tykkara _ PRON PRO-G Case=Gen 4 obl _ _

7 i _ ADP P _ 8 case _ _

8 liknilsum _ NOUN NS-D Case=Dat |Definite=Ind|Num... 4 obl _ SpaceAfter=No
9 PUNCT _ 4 punct _

Figure 5: A sentence converted to UD from FarPaHC.

6 Future Development and Use

IcePaHC currently consists of about one million words but 75,000 additional words were annotated in
this project by Kristjdn Rinarsson in accordance with the IcePaHC scheme (Rinarsson and Sigurdsson,
2020). This is done to increase the weight of modern Icelandic in the corpus. These additions, which
contain genres not found previously in IcePaHC — parliamentary speeches and sports news texts taken
from the Icelandic Gigaword Corpus (Steingrimsson et al., 2018) — will be converted to the UD scheme
using the conversion tool described in this paper, making for a close to 1.1 million word corpus. Not
only does this enlarge the corpus, but also increases the ratio of modern texts in it.
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A possible improvement to the Faroese UD treebank is adding information on lemmas. Since FarPaHC
does not include lemmas, a Faroese lemmatizer would have to be used. A few lemmatizers are available
for this task (Yildiz and Tantug, 2019; Kanerva et al., 2018; Rosa and Marecek, 2018), which would
have to be evaluated further in regards to their feasibility.

Compatibility between the current project and the IcePaHC and FarPaHC corpora means that various
possibilities exist for future interlinking of projects that make use of the two resources. Firstly, by using
the conversion tool for both an Icelandic and a Faroese treebank, we have shown that cross-lingual
use is possible. Secondly, with the possibility of user customization, e.g. specifying language-specific
rules and parameters, the converter may be applied — with necessary modifications — to various other
constituency treebanks to produce new UD corpora for a wide range of languages. These include corpora
of Historical Greek (Beck, 2011), Historical Portuguese (Galves, 2018) and Middle Low German (Booth
et al., 2020), in addition to PPCHE. Finally, the conversion tool can also be used to convert output from
automatic parsers which use the IcePaHC annotation scheme, e.g. IceNeuralParsingPipeline (Arnardéttir
and Ingason, 2020), to UD format. Since the original corpus would be automatically created, the UD
format output would have to be manually corrected before adding it to the Icelandic UD corpus.

7 Conclusion

In this paper, we have described a rule-based conversion pipeline applicable to the Icelandic Parsed
Historical Corpus and the Faroese Parsed Historical Corpus, which results in corpora annotated accord-
ing to Universal Dependencies. The pipeline is used for converting the two treebanks, delivering a 1
million word Icelandic UD corpus and a 40,000 word Faroese UD corpus. The Icelandic corpus will
consequently be among the largest of its type.

We have discussed the benefits of a UD-based corpus for Icelandic and Faroese and why IcePaHC is
a good candidate for building the conversion on. The process of converting sentences was described and
the methodology behind it, extracting information needed for a UD corpus by using both information
included in the IcePaHC annotation scheme and a state-of-the-art PoS tagger for Icelandic. We also
discussed some challenges faced because of the different annotation scheme of the original treebank and
UD and how these were dealt with. We demonstrated the conversion pipeline’s applicability to different
languages by converting a Faroese constituency treebank to a UD corpus using the pipeline. Lastly,
we discussed further possibilities in using the converter and the UD corpora with available language
resources along with the 75,000 word addition to IcePaHC, which will be converted using the pipeline
and added to the Icelandic UD corpus.

The benefits of an Icelandic Universal Dependencies corpus are significant, as the UD annotation
scheme offers a standard parsing framework across different languages. The information that is annotated
in IcePaHC is a superset of what is required by the UD scheme and this makes conversion between the
two formats a feasible approach to creating a UD treebank for Icelandic. Furthermore, the open-source
policy of IcePaHC as well as the global UD project is important and therefore maintained in this project.
The conversion tool is released under an Apache 2.0 license on GitHub'! and the two UD corpora are
included in the next release of UD under a CC BY-SA 4.0 license.
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